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(57) [5ft] 

III] *h5y*tfy^-C*e»«*!»*rt<. *fc 

0 . J|5 1 (R«ff-h<alBfiUB 2 0 . IE«*±«gf 2 »®g 
ffctwjSl »TT. Ifti<07> KSBtOtf 1 a # 5 0 0 n m£(. 

Tt'fot), Rtftii^Ag, Au, Cu$fcii:nf, 



(51) IntCl. 8 ISSUED 
G 1 1 B 7/24 5 3 8 




1 

m±(DB.mtkmmzm^. mftmm£&?£2mm<Dim 

KgB«Dte# 5 0 0 n mWTT'fo 9 . SxMtkf&M A g . 
Au. Cu $.tzl-iZ.iVlbCDj£m$:mtt-tZ>&&fi>b?j: 

[88**2] ®2ffiiitMMIior B 1i:«fi 

1 f*fSffiJh<£>fE$i/f , EftJB±0>3B2«ttJS, S&2»« 
S±wSttJfc!SftSSr*L. 36rt»jS** s IB 2 

* J: 9 tc £ t ^^k*E»ME*lc*ii >T . H$ 2 
coAg. Au, Cu*fcttC4xe>ro7ESfS:e:*ti:-r5-& 

«r*TU ff2S»»fRyB©ffl*ffl*fsp©||»*3 

43 ± V/* fc ilJfig|5^*6*f fit t J»* o T*5 9 . 

o^rtfJIcDvV KfHJWfi 5 o OnraKTt'feSr i: Sr 
t i-*ffiaM:*IE«MlflE. 
[»*Jg4] SB2«KJBtSiSiSJ»tiikilWSfi:wM»r« 

[Bt#*l5] »lRjM-Jfc«UBi:SE2K*r»SISSi:<Dia 
[0 0 0 1 ] 

* * * i\ # tr— A SrBMH-« £ t K «t 9 aEflWBWWK 
#*«/J*ft tt^gcQfe^, S4*ffftv\ 

So 

[0 0 0 2] 

[tgJtEWfeffi] u— t/— tr— ^co.W.5t{- «fc-5itf80fE 

rtUiig— f— A(^J;S^— 7^ h/4S^IS6t?fc9 . 
K9-f ^ftJco^^ t J: 9 it^T-fc-S lir^^vfa 

t>-5„ ^©leilllffli Lttt, GeTe. GeTeS 
e. GeTeS, GeSeS. GeSeSb, GeAs 
Se. [ n T e . SeTe, SeAs. Ge-Te- 
(Sn. u, Pd) . GeTeSeSb. GeTeS 
b, Ag-ln-Sb-Tei if bixXlS 9 . # 
' Ag- I n-S b-Teli famigXT ^;U7 r * 



(2) 1 — J 7 6 0 2 2 

2 

4 6 6 ^$8. #P^z 2- 1 7 1 3 2 5 -§-^$8. 4#(MJp 
2-4 1 5 5 8 1 ^$8, #f^¥4 - 1 4 1 4 8 5 
ffl* if) o 

[0003] zix(bte&ikftt5.mM#<ofz&mgt. m 

**tttE«aSft. »igLS^*M4. IE««fl[*jt»w3fi<|^ 

^z&,x-mH-tt%.&fi&mmk vxcD-R^<D^tmm. 

S„ #^^7- 2 0 1 0 7 5^$gt-IW^$ixT 

[0 0 04] L^L^^t, D VD-RWit* CDiBSft^ 
*3^TI4. A g^>A g^^5M»iSIl:ftffl Lit^-g- 
3fe»^H-efco7t 0 Au-^Ag^MRItM 

[0 0 0 5] IKil LfBii#i±^'r' ^ h W^T'gtb 

-5 A I foSVMiA 1 -T i . A I - S i m<DA I -g-^fi 
it^igV^-g^SrWU. CD-RW^Wjt^iS^ 

ixT^S 0 L^L./«ti45f,. i»fE»<6A«>l»]±l:tt— 

x. 7t<DAJH-ffi(c:*f u ? >\s—7n±(omtim&mifi : y 

v K»±©C«iHJ: 9mrSa{-#&-t-'5*&. En*>. flgft 
Af t RAtKciftffi t 2 (*fffi^co^ff i 9 

^^f»a§$w^rtfiSSr*-r57tSa^i*w4i^-. 7vAt7fe 
* s 7tWlHlffC>^T", 7 V Kg|5C0ffi^!C5i)ig-r5Bf|(- 



(3) 

3 

[0 0 0 6] *fc % 3feSra«ffi^e>A»*-frS*SE««t 
^^^Mft*?£(cio^Tli, 7^ KSBi: ^/u— ygBT\ 
ttW^^t«fli^^Fi§— b, 7^7;uayh7^ h 

^<£>*t/£ fc 5 ^ ±^-£> fc ft £ , ft 2 (SS® 

naew^jtttAMec<. *E**i^rt±jw«-?*>o 

[0 0 0 7] 

So 

[0 0 0 8] 

[«HHSr)IBfe-r*fc«)0*«] *3BW«wJ:n{i, ft- 
S6rt»Sr*i-5**E-b^»l(R»«, ft 1 ««JBJb 
<9iEi3JE* IBflWi±w*2(Stt«, ft2t£fgjf iiODStt 30 
»»«S:*U 3Hrt«iaiS^ft2»»«(Z?|Rffj:?)^:# 

^-mmitytmmmm^^^x, mftm<D9> Kansas 

5 0 0 n m^Ttfc 9 , Stt JftHJV® >6 S A g % A u , C u 

«i^*»Wfc*E««ff}5S««*ixa. ft-tz, _kiE 
ft— ^IE«jOtt«ft*E«jt**2:*3i ^t, 12 ffitSif £ 

<om 2 mm. ft2»««±^R*t»«uis:*b, 40 

*sft 2 ffifSSo^if: ± 9 i, **B^ffc3tE«l«{* 
(Cjol>T, !2ftSS±(OAg, Au, C u^fclirix 

lKStMi±^l2KMMi^b ft 2 KWM 

»3*§|[i:»ftoT*9, *lR»JWI!UBOBW*S5-'5 
0 n mCOfiSEI^foO , J-O^^^cOy V KSBOffi^ 5 0 

o n mj^Tx-fes c t SrW«ti-5iBaMk;*E«fl6** s 

ftHK:. ±E»=KE*OtB*fb*E»«t 50 



1 1 - 1 7 6 0 2 2 

4 

mzft-tz z t «r«f» t i-stt«<k*E«jSE*^«et$ 

tbSo ftS^, ±EftH*ifcttftegirE4fc(^tB^-ft*K 
»a*«-*5V^T, ft 1 t ft 2 i: ^ 

[0 0 0 9] 

So B 1 tt*3BMoffi^ft3tE«a*o--0iJS:«S:Wtr: 

a« i <o±{zm i Ks/e io,si /e i o <D±izm 

mm 2 0 , Gfti 2 0 coiiwft 2 fttM 3 0 , ft 2 »fl 
®3 0cO±irAg. Au. Cu^ftteZtxh&Ttm&m 

9 , ^ftm<D? is Kfflcojg la*5 0 0 n mJWTT'fe 

9, B.o?grtfitai$ i b^2(6si3 ocommx v± 
x tf u vj»jiBa» h te&mmmm 6 o vxhx 

[0 0 10] *3BW^±ixtf, ^*-TS*1S_h^ 
ftl»»*. ftl(*ISS±^fS^S. ffi^g±oft2» 
HMk *2«IB«±oS*t*k*»Sr*b, 36rt«gE$35S 
ft 2 <£ff «<£>JKV <fc 9 t v ^ft^t*E«fllffi-*5i ^ 

&$Bg£&M<* 4fc5 y K&^u-yiEftl:fc*t 5 7 ^ 

5feE»fflEff &»S r *s-C* S 0 
[00 1 1] rtbtt, 3Brt»8BS^ft2»»«cojRfl[J; 

b, ^Vt~ ^au±©RJH-»fR«*S9 v KSB±<OE«JB«t 

^SStMi^, *fceSMM*R(<, )fe®ilX«»35SJt«W 
/J^^Ag, Au, Cu^fc^^^bOTn^S-Sr^t-f- 

~C\ 9 > K»±OE«»Ji»-a**-SWlc:— »*«^— ^ 
SH5±coS5t«c^Ji -C»a* S v Mi» «K ^ *l S o ^ BS Jh 

9> Kfflt^— ySBt<o±(c#fti-SE»*ffi« 

[0012] it. djUKJ; 19 , ^JH4co Bfi^m^ 
a S L D tr— 7 y > ^ >-?i$<d%M &m ^ ^ S tt 
^t3tE»ja*^WJ«fb#ttSrft±$^5 ^ i *s-C* , 
7 y KSB±<?5E«JBt y8B±^>E»a(w*3*t-5OT 



(4) 

5 

[0 0 13] S«l k LTfi, #y#— sK*- h^cofif 

£ e 3H KtSJB 1 0&l**2»»JB3 0 k LTfl. Zn 
S • S i 0 2> A 1 N^^*P^m»Srffl^5^<b^ 

[0 0 14] Sfc, fiEA/i2 0 <h LTIi, ?S*^*P(^ta 
^b*SE««-3SSrffl^5r t*ST*t. WiliGeTe, 
GeTeSe.GeTeS.GeSeS.GeSeS 10 
b . G e A s S e , I n T e , S e T e , S e A s , G 
e-Te - (Sn. A u , Pd) % GeTeSeSb, 
GeTeSb, Ag-In-Sb-T e^^biESiS 

[0 0 15] 5«Mili, Ag, Au, Cu^Thter 
ix^^TC^^&W^i"^^^. M*Li2\ Au-Ag, A 
u-Cu, Au— Ag-Cu, Ag-Cuf^b45t 

Pd. Pt, A 1 , G e , Sn, Ti, In, Te. S 

[ 0 0 1 6 ] HI 2 W^ffi^bitiE«iSEft:Ote^W 
ar**»^*-t^t*:WfKBIt?* 5, HI Id's LfctBSMb 

*|E«Ht*lC*5^T, *2ft«l3 0^Sltai»ilO 

0 fc<Z>Ml31«3M( 1 0 1 JttTt^o S^f/l 10U 

(RAM 3 0 k 0«j|H4lRl±»2:**-r*«-»*s»4 b < > 
tfiJxtfPd. Pt. Cu, Cu£^, Au-Cu^# 
^Z nO^^fff t<ffit^tl6o 30 
[0 0 17]ft*3, R»ttkmm<D&ttk LT, Au^A 

MfcltCu, Cu^, A g> Ag^M^Sffl 

5 0 «»«<0B«i: LTtt. +#4*»aflM*»e>tL5 
•KH-e. *fe2 0nmKT#ffSU^. ^2»fS®<tS 
iW»»«4:^ra^S!«ff*RWS-i^J:9, M 2 &fi$ 

[ 0 0 1 8 ] H 3 tt*38W^tt«-ffc;*l2»a»:^gijo— 

rt«srW"fsa« i co±i-m i enii io,ii mm 

1 o o±^fE»s 2 o , tmm 2 o (D±i i zm 2 kim 3 

0, Wi2$mm 3 0<7>_hK:A g , Au, Cu*fcfi:h 

X » 1 KStifcfHi/g 4 0 _h<£>3f! 2 SM^iS 5 0^6 ft 
5R«tttfRUB] 0 0ASJBj*31x-CJ8 9 , 1 2gMKM 
<0«*fflifr*<B|ISK*5 J: tf/S fc tt*8B<z>*ft3Ettt*s» 1 
RW»*RJBo1g*JBlJr^^ 50 



4#BB¥l 1-1 7 6 0 2 2 

6 

n mO«5llfw& 9 > ^rtft<^^ > K8B<D(g 1 a 5 0 0 
nmKmi Jio^rt«gg$ 1 briSf$2»8S®3 0 

[0 0 19] rcoj: 5ftMi:t5:tl:J;!), SEftft 

[0020] (D ^rtatiS$^^2«ffis<o 

W»J:9*:*lr^*BSe<t*IB»«f*:, "T4;b^ )t^)Alt 
»««t 9Wffitcffffi-r53tlB«i«W:^*3V^T, IB ASIC 
^Jfcfe«Kh£^Ag, Au, C u^feflCttbCOjc^ 

^t>\ (2) ^lSSt^BS±(c^2S 
±t//*fctt*fflo|&3EtMiaSr*4 ^^r^> <h^ic^ l git 

2mnm<Dmm&m^irz>z.km< . my>%<om^^m, 

[0 0 2 1 ] _hiB (l) co J: 5ftf^ffltt, Sffico^rtft 

as^«if«*-e*ao 4*3, n<ofiFffl(o*t*fi8i-ntf 

lS9tMJ^I8ff*5 0 n mS:j@;L5t><E>4: ttfcj: 

[0 0 2 2] ^7t. 7> b"Uk<?/ls-ymk<D±{Zff$E 
■T4IE»/Bffi«-e^Alt3t»« (Stga5^t>ASt) 
*S-tt*«fttS C i *ST-t 4 C i: I: «t 9 , ^KttoS! 

srffl ^ e mmitytm mmttw wm itim & ft ± $ * 5 c 

{c *s ft s -to M« A fkS ^OM^ «? M L , 4 Thig^J 4 9 i< 
Tjis=i > h77> HSrltft-rs ^ kfrX%5 0 Sbtc, Ib 
1 K»»f»JB^)±KJB 2 KWftil SrfStt SCdrCJ; 



(5) 

7 

[0 0 2 3] Ml RltttSUitt* Ag, A u , C u Sfc 

g, Au— Cu, Au-Ag-Cu, Ag-Cu^b 
ft5fccotrfc!K ^ixb^O^^^Of^D^Tt:^, 
;tf;£, P d , Pt, Al, G e , S n , Ti, In, T 
e, Sb, Zn, Mgf ^t^t't) J:t^o ffi-U ffl 

A 1 „ Sn, Pt, Pd, Pb, &>Z>\,*t±Ztlb<D& 
m?i&s Al-Si, Al-Ti, P b-S n^if 

[0 0 24] Sfc. mi SAtttKMIOMff » 5 ~ 5 0 n 
in^81T*ib9, tK2J»ttt9RJ|^MWa5 0-3 0 0 
nm©f6W*fU\ m 1 SStJtfeURJS ir * 2 

^2SStMi^ffl^Ag, Au, Cu^fcfirtLfe) 

IlSltMI^Agtl, *2R#J*MS:Au 
S*&ft£fT?fc«. 

[0025] se>^, mi&mmmmtm2mmt<D 

■****JBSt«MSJIS l K»*k*Ui*fcttJIS 2 ftMattft 

KSH-«t>*>-c. »iE»»««t»2issito«# 
&fa±iz^^zwmm*\^< . ^ii^Pd, pt, 

Cu, Cu-^£, Au-Cu*^^Zn04WSffS 
[0 0 2 6] ft*5, »lS»»««l©ft#tUt, Au 
itiatCu, Cu^l Ag, Ag^M^ 40 

#e>;H5«5H"C\ ffiia2 0nmWT»SU\ 
[0 0 2 7] H4 tt*3BW^ffiSE-fb5feSE»«fE#:ofl&0— 

2 SStMI 50^ OfBKRJttfliE* 4 5 UT> * 

JEMt LTfi, 0i]*.f£Ge. Si, C, Sb, Te^S: 50 



WBBspi 1 - 1 7 6 0 2 2 

8 

»iS»»»fl4 0i*2KWft 
m i RStiftfKUl 40^2 fr&iikmm 5 o t cD^-ffi^T' 

[0 0 2 8] 

[oo29] mi&m i 

h^i/^t:°^^740nm, 9 > Kg|5<Z)t@ 4 5 0 n m , 

1CZ nS'Si 0 2 /^bft6/¥£ 1 5 0 n mCOf 1 (£ 

/l, ZnS-ZnO'SiO 2 J4^ft5f$20nm^ 
»2fSM*5±VAg^&ft^*$ 1 0 0 nm^gJtft 
M U filtMl±l:UV»?)45S 

*>tl£ftJi£^ If V=i — V^Jw ± 9^frUTt@^«ftofe 

^^i^-if— tr— A*aaK«^fe7u»t-r*fc«), sew 

»S£fcff2«M<^»S£^BS«a>e>* u— if — tr— 
^(DmfrJjfafrb&X^^ KSBcolB«Jl (El 1 (wjoft^ 
2 0a) tt*0u— ySB^RJH-»M (EI 1 fc*5l*<5 4 0 
a) «®J:9i^#St§^<!:^46 0 nottSMs 
JtlESfflSEftSrS SlOO/im, S2/im, tB;fi 9 0 0m 
W<7>*»flcu— if if— .Mr J; 9. «D»-fkj|»jfi3m/s t? 

<^tB^fk3t:fEe^(*:^i&fi 6 3 5 n rnCO U— if— if— ^ 

*<^«as^ft^!E««:?T5 - 4:3*st?#, Sfc&jf ft9 
[0 0 3 0] 2 

h 7 y ^ If y ^ 7 4 0 n m , =7 > KSRtfXS 4 5 0 n m , 

±l:Z nS-Si 0 2 ^b*5/?$ 1 5 0 n mCD^ 1 ft 
flil, Ge-Sb-Te^b45J|$2 0nm^ffiS 
Jl, ZnS-ZnO'Si 0 2 ^^/^^j5^ 2 0 n mCO 
M2mm. ZnOH4«WS] 0nni(7)Sfi^J: 
I>'Au^^^f$100 nm<ORAttt«t«S:IRjkJBj* 
L , SJtttfli ±CUV »tHB b ft S KM Sr ^ t° 

fc 0 Z n Oco^^^tfr^f^m 2 »SS©«*ISf¥Cifi 

< , t%2 mm t (Dftm^<oft<oRto&Mgttb 

/h*l^ D ^^ft^tJtlEWWtfrfcJ** 1 0 0/Mu, M2 
m, ffi* 9 0 0 mWco^Sff hf— Afcj: 9 , #J 

JWftS^iffi 3 m/ s "ClBJWft Ufc 4: ^ ^> , tOMIfb^jS L 
fB^ir (4^ 5 jRffttft if «r <t ^ S^-Sft^ <t^2 Kfg/B t 



(6) 



WHJHSp 1 3- 1 7 6 0 2 2 



10 



[0 0 3 1] Uttfl 3 

h7^t°^5 5 0 nm, 5 > KW^S 3 2 0 nm, 

±frZ nS-Si 0 2 ^£>#>5/?£ 12 0 nmCQfn & 

A g — I n-Sb-Te 5 n m<DE 

»Jg, ZnS'ZnO'Si0 2 H4SS^13nm 
<Off§2&iSjS. Au^5)45f S3 0nm^ilS4tft 
SfcJBSJ.fctfA I -&As&>&*5ff £ 1 0 0 n m<D&2RK 

asfb*iE»a«cs:»fc. z.<Dmmt%^mmmz^^x 

3fert*8i$i:«2*»S(Z>/?Si:«0B8«^b. 
if- if— Acoign^ft^jLT^ Ktttf>E»Ji (13 3 

jz*3*t* 20a) &i?ji'—yn<Dm 1 kiwi**** (03 

m, tB^9 0 OmW^Sflfl/- if fef— -M£«fc 9 , #JJW 

itmm 3 m / s -ewjBMt l/c t z =71/ vn t r^— 

Sfc, r.^ffia5-ffc*|E«WE*^»*5 0 0 nm 



/u— :/»OE«8«^S*ri s **t*E«*fT 9 CL t ^T* 

fc, ifcg5 0 0 nm«)»fti/-f-jfei:j: 9*E^lfl<t 
E»ffl^RJN"*sS:Sy3eU -tv^ l — a >-£gCtti 

tr^, *!a»SB<DRat*f* 2 0%. u—> 3 > 

fc«»t#E«Kfl\ m 1 Sr 5 n mt 

10 LfcJ«*l4H*(wLT««Lfc^ mi 
RM^$UI<OJ¥£ £ 1 4 n m t Istz&sfttemmiZ LT^ 
»bfc«*Yfc*E«tt(*:. * lRWJ&SWi 5 0 

$\ ^lSWSc*yiOJ?SS: 1 0 0 nnict LfcBWf-ttlBI 

M(Om^^2 OOnrni LTtfs« Lfc 

Sa^EftttEff Koi ^ 4 Jbffi 011: bT*EftSB 

20 «:*lK:*i- 0 
[0 0 3 2] 
[«1] 





ass©* 

b 


m£ttttiMKJ?(iiii) 
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14 


30 


50 


100 


200 




49 


41 


31 


20 


15 


13 


13 




32 


43 


56 


71 


79 


82 


82 



[0033] gi^w^ct^:, mi^Mmm 

^iSffi^cT^i^eixrr v/ 3 >fi8 2%4riec^s, Kit 

U II SltttfKUBoMtJ*:^ 5 - 5 0 n m<Dm&lZft % 
»lRW»»JB-*2R»»««ffBDT^RSt*^jt^: 40 

[0 0 3 4] SgjjfejJiJ 4 

h 9 y ^ t° y 3- 5 5 0 n m % 5 V KS^H 3 2 0 n m % 

±CZ nS-Si 0 2 ^£>#5J9$ 1 2 0 n m©$lft 
»JB, Ag-I n-S b-Te^5)?i5f$5 nmG>E 
ftJB. Z n S • Z n O ■ S i O a a>fcfc5ff £ 1 3 n m 
(Om'Zmm. ZnO^ftSfSl OnmCOifg, 
A li 7^&6]?£ 3 0 n mtf>* 1 BLAHk^M^X Z$A 1 50 



ioo n man 2 fcktnmm&miikte 

jjtU »2Rat»»«±^UV»JIB^? 3 /j:5»«S*aiJl 
Sr^f^a— l/?\z£. 9»*bTtt&ffc3feE»af*: 
«r»fc 0 w^ffi«*fc#E»tt#Srft$ lOO^m, *S2 
Mm, {db^ 9 0 0m\V^»ftl/- if fcf— A{c J; 9 , ^ 
JIMbllia3m/s "CWJHfkUfcir:*, tOfflfb^HkiS b 
Um\zW 5 AT#w «t S * l <bSl2 tSfl 

[0 0 3 5] HK0iJ 5 

h v y 9 fyf 7 4 0 n m, y > KgRC0*i4 2 0 n m, 
»«ES 7 0 n m^Srt*Srtt5*y *-#*>f hS« 
±CZ n S • S i Oa^feifciffS 16 0 ninCOHl » 
IS®. A g — I n — S b-Te^b45JfS5 n m<OE 
mm. ZnS-ZnO'Si 0 2 A^45J?S 2 0 n m 
^Sl2ffc!S^, AgHm?2 Onm^Il 
»JB, G e ^6)45*$ J 0 ii mOR5t*8!E/B. *3 ±w 

a i ■ftA^bftaJi:* i o o n ™<n%2^mm%m 
mm u, H2 r sfi&mm ± c u v mjib*> e> « * k% k 



(7) 



11 

*t**»fc. ^<Ott^ft3felB»j8t»:S:ft$ 1 0 0„m. 
M2 urn, tilt) 9 0 OraWro^fl:i/-ff-A|:J: 

3 5 n m«OU— +>*— f— .Mc«fc "Pffi^L-fct r. -5, 

. Sfc7> K&^— y&miz Jolt 57V 
K« t - ^ SB CO iE®<^«<0^^5 /> tei^m&fto 

K«6 3 5 nmWS^U— y-*— 3tl-J: 9* 



10 



#Bfl*P 1 1 - 1 7 6 0 2 2 

12 

Dtm Lfc t - 6, *IE««S«)SJW*tt 1 9 %. --e s?a. u- 
- -> a >(i 5 3 %T*fo o fc„ Tkiz . ±Eta*ifc3felE»i« 

M LfcttgjlyteBfikSfc*. EJltfluESOffS £ 2 0 n m 

[0 0 3 6] 
UK 2] 







K#t*fIE®l8J9 <nm) 


1 0 


2 0 


*gB®g5K>R^ (%) 


2 4 


1 9 


1 4 


^Er^^V— ^3> (%) 


4 3 


5 3 


6 8 



[0 0 3 7] *2ri>&We>a>ft«fc ftlSttJfrSWf 
[0 0 3 8] 

7v?7^> h£r^U ITOWfl:K:*5^Tfc5 >- K 

[mi] **wo««>fb*iE«K*^— 



30 



[03] *«Woffi»b*IE«»ttEW:o»J^— H&fltAft 
[04] **W^tB^t3feia»ttEffo«i(0— MS:«5fctt 

1 &K 

io ft i ffiflS 

2 0 EffiUB 

3 0 ft 2 ftflM 

4 0 ft 1 SMttil 

4 5 RWffilEg 

5 0 ft2RWSMRUB 

6 o mmmm 
i o o Rffttemm 

1 0 1 



imi ] 



[02] 



40^ 



20«a 



\ 60 





(8) 
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